INTRODUCTION
ministrative Governorates (Al-Asema, Hawalli, Farwanyiah, Mubarak Al-Kabeir, Al-Jahara, and Al-Ahmadi) of Kuwait ( Fig.  1 ) using special live traps baited with fish. In order to determine the geographical distribution and demographics, the districts, from which cats were captured, were grouped into 2 main localities on the basis of the following criteria, e.g., the standard of living of inhabitants, density of population, level of municipal services, and accumulation of garbage. Locality 1 contained the districts which are inhabited by well-to do-Kuwaitis with good service levels and low population densities, while Locality 2 contains the districts which are inhabited by expatriates with low service levels and high population densities. Some districts of Locality 2, inhabited by laborers and fishermen, were characterized by the accumulation of garbage and large numbers of stary cats.
Laboratory investigations
The captured cats were transferred to the laboratory where date of examination, site of trapping, gender and age, were recorded. The age of cats was assessed by dentition, body size, and maturation of genital organs. The cats were grouped by age into adults (more than 6 months) and juveniles ( ≤ 6 months). After anesthetizing cats using Rompun 2% (Bayer, Leverkusen, Germany) intramuscular (1.5 ml/10 kg), they were killed humanely by intracardial injection with T61 (Schering-Plough Intervet, Elkhorn, Nebraska, USA), 1-4 ml according to age and weight.
Organ examination for trematodes
Extra-intestinal organs: Bile ducts and air passages were opened, and liver and lung tissues were dissected using fine scissors in a petri dish containing normal saline. Then, all the contents were examined under a stereomicroscope for detection of trematodes.
Intestinal tract: The gastrointestinal tracts were removed from cats at necropsy. The intestines were separated and opened in containers containing normal saline; the mucous membrane of each organ was scraped between the blades of a The contents were then washed out over a 500 µm sieve with tap water. The residues were systematically searched under a stereomicroscope for trematodes, and any specimens found were transferred to 70% ethanol for preservation until identification.
Preparation of specimens for identification
The worms were counted. For identification, they were stained with lactophenol cotton blue (LPCB) using the method of Henedi and El-Azazy [12] . Some specimens were stained with alum carmine, cleared in xylene and clove oil, and mounted in Canada balsam.
Trematode identification
The recovered parasites were identified using the keys/textbooks of Soulsby [13] and Bray et al. [14, 15] . In addition, helminth specimens were sent to John M. Kinsella, Helm-West Laboratory, Missoula, Montana, USA for confirmation, and voucher specimens were deposited in the US National Parasite Collection (accession no. 107983-107988). Measurement was done using a micrometer slide and a digital camera (Leica EC3, Wetzlar, Germany). All measurements are given in µm, as averages.
Statistical analysis
Data were analyzed and statistical comparisons were performed using Statistix® (copyright© 1985-2003, analytical software, version 8, Tallahassee, Florida, USA). Summary data for the parasite intensity are expressed as arithmetic means ± SEM (standard error of mean). The mean intensity of infection as defined by Bush et al. [16] is the average intensity of a particular parasite species among the infected members of a particular host species. The prevalence and confidence intervals (CI) were calculated as described by Sokal and Rohlf [17] . The prevalence is the proportion of infected hosts among all hosts examined. CI of prevalence indicates the accuracy of the estimation using CI 95% is advisable.
RESULTS
Overall infection rate and species of trematodes recovered A total of 240 stray cats were examined, 117 from Locality 1 and 123 from Locality 2 ( 
Heterophyes nocens
Oval to elongate body, 1,157× 390 (n= 10). Oral sucker terminal, 44× 50. Pre-pharynx short, 64 long; followed by small pharynx, 37× 37. Esophagus, 157 long. Ventral sucker large, 150 × 170. Crescent genital sucker posterio-lateral to ventral sucker carries 50-62 spines (Fig. 2) 
Haplorchis yokogawai
Oval to pyriform body, 662× 295 (n= 10
Haplorchis taichui
Body 
Stellantchasmus falcatus
Small pyriform body, 528× 180 (n= 10 
Galactosomum fregatae
Body elongated, rounded at both extremities, with slight constriction behind ventrogenital complex, covered with spines and scattered pigment granules 2,877× 475 (n= 2). Oral sucker subterminal, large; 90 × 100. Pre-pharynx, 325 long. Pharynx, 100× 90. Esophagus very short, 87 long. Ventrogenital complex at the beginning of second third of body, it's composed of ventral genital sac that's connected to lobulated seminal vesicle by prostatic ejaculatory duct. Ventral genital sac looks like a rose, contains ventral sucker and genital atrium. Ventral sucker, 143× 155 with 2 separate groups of spines, first group at right with large spines arranged alternatively in horse shoe manner, while second group of spines opposite to first one and composed of 2 sets of spines, first set tiny, arranged in crescent order which is connected to another set of small spines arranged in small patch. Genital atrium, 124× 166. Seminal vesicle strongly developed lying opposite to acetabulum, 430× 160, composed 
Mesostephanus dottrensi
Pyriform in shape, with small dorsoterminal appendage at end of body, 1,000 × 398 (n = 6). Oral sucker, 47 × 57. Prepharynx absent; pharynx, 41× 49. Esophagus, 62 long. Intestinal ceca reaching close to posterior extremity. Between 2 ceca; 2 columns, each of 6 small dense patches. Acetabulum, 47× 52. A hold fast organ occupies the region behind ventral sucker. Two large testes, subspherical or oval, tandem, at posterior half of the body. Upper, 102× 100; lower, 107× 100. Ovary pyramidal, between testes, 140× 140. Cirrus sac long, well developed, 270× 65; genital pore terminal. Vitellaria well-developed; in horse-shoe manner, composed of large follicles confined around gonads, but not confluent posteriorly. Vaginal sphincter ellipsoidal. Coffee bean-shaped eggs large; yellowish in color, few in number (1-3 eggs) 74× 51.
Mesostephanus appendiculatus
Body, 680× 410 (n = 1). Oral sucker, 54 long. Pre-pharynx very short. Pharynx, 50 × 36; esophagus length 25. Ventral sucker, 60× 60. Tribocytic organ well developed. Ovary intertesticular, 60× 50. Testes oblique, in posterior part of the body, right, 116× 70; left, 118× 75. Cirrus sac and cirrus well developed. Vitellaria follicular arranged in semi circle at posterior half of the body. Eggs, 107× 60.
Echinochasmus japonicus
Body ovoid or plump, 1,200 × 39 (n = 6). Anterior part of the body armed with collar of 24 spines (12 on each side) alternating in position. Head crown, 75× 90. Oral sucker spherical, 40 × 50. Pre-pharynx between 2 sets of spines, 51 long. Pharynx, 70× 110. Esophagus, 113 long. Caecum blind, reaching end of posterior extremity of trematode. Ventral sucker large, 150× 110. Ovary posterior to ventral sucker, 130× 160. Cirrus sac large, elongated to oval, between the intestinal bifurcation and ventral sucker. Seminal receptacle large, sac-like between ovary and upper testis. Testes tandem, posterior at onethird body, upper, transversely oval, 110× 120; lower, rounded, 160 × 180. Ootype obvious between ovary and upper testis. Vitelline glands extend on from acetabular level to posterior body extremity. Eggs few (1-2) and measure 90× 50.
Effect of demographic factors on parasitism
Older cats had a significantly higher infection rate, 46 adult cats had a significantly higher intensity and infection rate with trematodes than juveniles did (P = 0.03). In addition, trematodes showed significantly higher prevalence and intensity in cats which were trapped in Locality 2 than in Locality 1 (P = 0.03). These data were very much influenced by prevalenc- es of Heterophyes spp., which constituted the majority of the trematode community. Heterophyes spp. were influenced by age and site but not by season and gender; significantly higher (P = 0.00) prevalences were observed in adults and in Locality 2 when compared to juveniles and Locality 1, respectively ( Table  3 ). The prevalence of trematode infection was higher (29.5%) in the wet season than in the dry season (18.9%), while the intensity of infection was higher in the dry season (mean= 279.1 burdens) than in the wet season (mean= 84.9 burdens). However, these differences were not statistically significant (P > 0.05).
DISCUSSION
All trematodes recorded in this study are transmitted by eating raw or undercooked fish, and most of them have been reported to cause health problems in humans [18, 19] . The role of stray cats as reservoir hosts of fish-borne trematodes is highlighted in this study; however, their role in sustaining transmission of them is questionable. Little is known about the epidemiology of fish-borne trematodiasis in Kuwait.
It is known that cats and other fish-eating mammals and birds act as final hosts for fish-borne trematodes. However, few studies have been done on the role of reservoir hosts, including cats, in the epidemiology of FZTs; in some endemic areas in Southeast Asian countries, it has been suggested that a minor role is played [18, 19] . However, in Vietnam, cats, dogs, and pigs have been found to play major roles in the epidemiology of FZTs in aquaculture [20] .
In the present study, although it is evident that cats were aquired infection with trematodes by eating raw fish, it is not possible to know the source of infection, i.e., via local or imported fish. This point needs more investigation. Locally, no systematic studies have been conducted to investigate infection of fish with metacercariae. However, on 2 occasions, Stictodora fuscata and S. tridactyla were reported after experimental feeding of kittens with metacercaria-infected fish species, respectively, Liza macrolepis (mullet) and Aphanius dispar (killfish), caught from Kuwait Bay [21, 22] . On other hand, metacercariae of fish-born trematodes have been detected in fish in some countries nearby Kuwait [23] [24] [25] [26] [27] .
Kuwait imports fish from many countries where FZTs are endemic, e.g., Egypt [25] , Iran [28] , India [29, 30] , and Southeast Asia [18, 19] . It is worth mentioning that metacercariae in fish tissues can survive and be infective for 10-18 days at -12˚C and for 3-7 days at -20˚C [31] . Importation of fish from a wide variety of geographical and ecological regions can explain the broad spectrum of FZTs diversity and recording a large number of species in this study.
Heterophyes spp., particularly H. heterophyes, were the most prevalent trematodes and the most abundant helminth parasites in the present study. In previous studies in Kuwait, H. heterophyes was the only trematode recorded from dogs [32] and cats [11] . In addition, it has been recorded from humans and animals in other Gulf countries, e.g., Iran [28] , United Arab Emirates [9] , and Iraq [33] . Seo [34] and Chai et al. [35] reported H. heterophyes infections in Korean workers who returned from Saudi Arabia, Bahrain, and Kuwait. This could indicate that heterophyiasis is endemic in the Gulf region.
The significantly higher prevalence observed in adult cats, is believed to be caused by longer exposure and accumulation of parasites [36] . This could be also related to the competition for food, where adults have a greater capacity to obtain fish offal at garbage containers near fish markets in comparison to younger cats. Higher prevalence and intensity rates of trematodes were observed in cats captured in Locality 2 where expatriate laborers clean fish by themselves and throw the offal in garbage to be accessed by stray cats. Another reason for the higher prevalence rates at Locality 2 could be that the inhabitants prefer the consumption of imported fish, which could have higher numbers of FZTs.
The great majority of FZTs are recorded for the first time in Kuwait, and even in the Gulf region. This study proved that stray cats are good indicators of FZTs in the environment of Kuwait. The paper draws the attention of food safety services, fishery officials, marketing agencies, and public and veterinary authorities in Kuwait to the risk, which may be posed by consumption of raw or under cooked seafood.
